Abstract. 2014 The spectral dependence of the optical absorption of PbTe films is determined under quantum size effect conditions. This dependence is nonmonotonic due to the dependence of the density of states on the energy in size quantized films. The absorption band edge is shifted to higher energies when the film thickness is reduced. The investigation of thin films is of interest both from the purely scientific point of view and from the practical one, since new specific effects, not observed in the bulk, can appear in the film state. It is known that when the film thickness becomes comparable with the de Broglie wavelength of carriers (Â), oscillations in the kinetic and thermodynamic properties of the films occur which are due to the quantization of quasiparticle motion along the normal to the film surface [1, 2] .
In metals, the de Broglie wavelength is of the order of the lattice period ( N 5 Â). Where L is the film thickness and s is a discrete quantum number which denotes the serial number of the subband order. Therefore, the effect should appear as an increase of the forbidden bandwidth with the decrease of the film thickness. The quantum size effect in InSb films has been reported [8] .
In view of the nonmonotonic dependence of the density of states on the energy in a size-quantized films, we may expect a step like dependence of the absorption coefficient on the photon energy in the fundamental absorption region [7] . The present work reports the appearance of this effect in thin PbTe films.
Lead telluride films were prepared by thermal evaporation in a vacuum of N 10-5 torr at an evaporation rate of N 30 À per second from a tungsten foil heater onto quartz plates. The starting material was a PbTe of nearly stoichiometric composition having electron conductivity with the concentration of free electrons, as determined by electrical measurements, equal to 1019 cm-3. The film thickness was determined by a method described elsewhere [9] . The uncertainty in the thickness measurement is less than + 10 %. According to electron and x-ray diffraction data, the investigated films are polycrystalline with nearly stoichiometric (the width of the forbidden band was determined from experimental results by the extrapolation of the dependence of D2 on the photon energy at D2 = 0). (1) and (4) were obtained in the approximation of a rectangular well and of the quadratic dispersion law, however, it has been established that the principal extrema of the energy bands are characterized by a nonparabolic dependence of the energy on the crystal momentum [12] . This means that the effective electron mass in a degenerate material (as determined from magnetic susceptibility measurements, m * = 0.1 mo ; and from the longitudinal Nernst-Ettinghausen effect, m * = 0.13 mo) is greater than the mass corresponding to the band minimum (0.06 mo) [13] and a reduction in the quantum size effect will be expected (in opposite to the Burstein effect). If only the Burstein effect and the band nonparabolicity are considered then the thickness dependence of energy gap will not be observed. The observed shifts are therefore mainly attributed to the quantum size effect. The theoretical dependence of the absorption band edge Eg on L-2 calculated from eq. (5) for S = 1, S = 2 and m * = 0.13 mo, is shown in figure 3 . The deviation of the experimental dependence of Eg' on L-2 ( Fig. 3) from the theoretical curve could be ascribed to the Burstein shift and conduction band non-parabolicity.
